The black fine powder of the new compound was obtained by hydrothermal reaction; indexing of the electronic diffraction patterns provided the hexagonal cell. A combination of direct method of structure solution from powder (EXPO2004) and directspace method (FOX) using only synchrotron X-ray data allowed to locate heavy atoms in the structure, but provided very diffuse information about the light atoms. Further structure solution and Rietveld refinement (FullProf) using neutron data led to the non-centrosymmetric unit cell described in a space group P3 (a = 4.9679(3) Å, c = 13.161(1) Å) with one NO3 -group per cell, significant distortion of Mn octahedra, and also random oxygen vacancies around Bi(1) atoms ( Figure) . Bi(1) has either five ligands o r a p p e a r s i n a d i s t o r t e d octahedra; while Bi(2) and Bi(3) atoms have umbrellal i k e e nv i ro n me nt bui lt of three oxygen ligands. The a b s e n c e o f t h e i n v e r s i o n centre was confirmed by the second harmonic generation measurement; the presence of NO3 -groups in the structure w a s c o n f i r m e d b y F T-I R measurements and TG Mass spectroscopy. We present the results of recent small angle X-ray scattering and neutron contrast variation experiments that are part of a large effort to determine the structure of the 3C protease (3Cpro) and stem loop D (SLD) complex from human rhinovirus 14 (HRV-14). Human rhinoviruses are members of the picornaviridae family of small RNA viruses. Like all RNA viruses, picornaviridae achieve gene expression by inducing the host cell to produce a single polypeptide that is post-translationally cleaved to produce active viral proteins. In HRV-14 the role of cleaving viral proteins from the hostexpressed polypeptide is performed by 3Cpro, which also acts as a crucial component of the HRV-14 ribonucleoprotein complex that initiates transcription of the viral genome during replication. The activity of this complex is dependent on the binding of 3Cpro to the cloverleaf structure known as SLD near the start of the 5' region of the genome. While the structure of the 3Cpro-SLD complex is unknown, individual structures of 3Cpro and SLD have been solved by X-ray diffraction and NMR. We have studied a 1:1 3Cpro-SLD complex using small-angle scattering and determined the ensemble average structure of the complex in solution. Comparisons between the structure of the complex and existing high resolution structures of the individual components will provide insights into conformational changes during the formation of the complex and assist in structurebased drug design. We have used small-angle scattering with neutron contrast variation to investigate the interaction between Histidine Kinase A (KinA) and two of its inhibitors: Sda and KipI. In Bacillus subtilis, KinA is responsible for initiating a phosphorelay that culminates in the expression of genes controlling spore formation. The organism expresses Sda if it fails to replicate its chromosome, thereby preventing spore formation. Two Sda molecules then bind KinA and inhibit the autophosphorylation reaction. We have shown that Sda binds the dimerisation domain of KinA, which undergoes a conformational change resulting in a compaction of the KinA structure. While KipI is a much larger protein than Sda, and is expressed under different conditions, two KipI molecules also interact with the dimerisation domain of KinA resulting in the same compaction. Our molecular models for the inhibitor complexes (based on the crystal structures of homologous proteins) coupled with bioinformatic analyses of these systems show that the compaction is due to a collapse of the catalytic domains towards the dimerisation domains, which prevents the catalytic domains from appropriately accessing the target histidine. Our results also indicate that the dimerisation domain (a four-helix bundle) operates as a conduit for transmitting an inhibitory signal down the length of the molecule, an observation that has implications for the histidine kinases that are widely used in bacterial signal transduction.
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